Erythropoietin attenuates the development of experimental autoimmune myocarditis.
Erythropoietin (EPO) has been shown to not only have cardioprotective effects but also attenuate autoimmune diseases. In the present study, we investigated the effect of EPO on cardiac inflammation and function, inflammatory cell infiltration, and cytokine expression in a rat model of experimental autoimmune myocarditis (EAM). Male Lewis rats (6-8 weeks old) were immunized on day 0 with porcine cardiac myosin to establish EAM. The rats were subcutaneously administered either vehicle (saline) or human recombinant EPO (6,000 U/kg, 3 days/week) from day 0 to 20, and they were evaluated on day 21. In the EPO group, the inflammation area and heart weight/body weight ratio were significantly attenuated as compared with those in the vehicle group. Blood pressure and cardiac function were also improved in the EPO group. Immunohistochemistry revealed that EPO decreased the infiltration of macrophages and CD4 T cells, and degranulated mast cells in the myocardium. Real-time RT-PCR analysis demonstrated that inflammatory cytokine expression in the myocardium and lymphocytes was suppressed in the EPO group. However, in vitro experiments showed that EPO had no effect on antigen-induced proliferation and cytokine expression in lymphocytes. EPO attenuates inflammatory cell infiltration and cytokine expression, and it improves cardiac function and reduces cardiac inflammation in EAM. This beneficial effect of EPO is unlikely to arise from a direct anti-inflammatory action on lymphocytes. These findings suggest the therapeutic potential of EPO for the treatment of myocarditis.